The impaired ability of rats to produce or express metabolic inhibition (MI) antibodies against MA has been well documented. Cahill et al. [Infect Immun 3:24, 1971] presented evidence that this might be due to a cross-reacting antigen present on both mycoplasmas and rat muscle tissue and rat lymphocytes. They observed cross-reactivity by complement fixation (CF) between rat muscle tissue and MA and reported that mice made "tolerant" at birth to rat lymphocytes were more susceptible to severe MA-induced arthritis than were normals. We have attempted to confirm the presence of a cross-reacting antigen on rat tissue and MA using an enzyme immunoassay (ELISA). In addition, we have attempted to show a difference in the ability of anti-MA antiserum from rats (MI-negative) and rabbits (MI-positive) to react with individual MA membrane antigens separated by polyacrylamide gel electrophoresis (PAGE), on the premise that rats should fail to recognize the major membrane antigen responsible for eliciting MI antibodies.
The impaired ability of rats to produce or express metabolic inhibition (MI) antibodies against MA has been well documented. Cahill et al. [Infect Immun 3:24, 1971 ] presented evidence that this might be due to a cross-reacting antigen present on both mycoplasmas and rat muscle tissue and rat lymphocytes. They observed cross-reactivity by complement fixation (CF) between rat muscle tissue and MA and reported that mice made "tolerant" at birth to rat lymphocytes were more susceptible to severe MA-induced arthritis than were normals. We have attempted to confirm the presence of a cross-reacting antigen on rat tissue and MA using an enzyme immunoassay (ELISA). In addition, we have attempted to show a difference in the ability of anti-MA antiserum from rats (MI-negative) and rabbits (MI-positive) to react with individual MA membrane antigens separated by polyacrylamide gel electrophoresis (PAGE), on the premise that rats should fail to recognize the major membrane antigen responsible for eliciting MI antibodies.
Anti-rat muscle and MA antisera were first tested against each of these antigens by ELISA. A preliminary experiment had indicated that anti-rat muscle antisera reacted with MA antigens prepared from organisms grown in whole horse serum-containing medium. However, this activity could be absorbed with horse serum, and when these antisera were tested against MA antigens grown in a dialysate medium containing agamma horse serum [Kenny: Ann NY Acad Sci 143: 676, 1967] , no cross-reactivity was detected. In addition, anti-MA antisera failed to react with rat muscle antigens, and anti-MA activity for MA could not be absorbed with rat muscle, nor could anti-rat muscle activity for rat muscle be absorbed with MA. We obtained similar results with anti-rat spleen and thymocyte antisera. While these results do not completely rule out the possibility that a cross-reacting antigen is shared by rat tissues and MA, they suggest that our preliminary results and possibly certain of the results obtained by CF by Cahill et al. [1971] were in fact due to contamination of mycoplasma antigens with medium constituents. The use of antigens for serological studies which have been prepared from organisms grown in simplified medium of low antigenicity has been strongly advocated by Kenny [The Mycoplasmas, Vol I. Edited by Barile, Razin. New York, Academic Press 1979, pp 351-384]. The above results serve to further indicate the importance of that approach.
We next examined the ability of rat and rabbit anti-MA antisera to react with MA membrane antigens which had been separated by SDS-PAGE. At least nine antigens were recognized by both antisera, but the pattern was not identical for both. Two membrane fractions were clearly recognized less readily by rats than rabbits, and two, less readily by rabbits than rats. Whether one of the former is the MI antigen is as yet unknown.
The absence of conventional MI antibodies against MA in rat sera remains unexplained. Our results indicate that rats and rabbits do not react equally well with PAGE-separated membrane components, although our present methodology is not sufficiently sensitive to demonstrate a clear lack of recognition by rats of a particular antigen. Possible explanations for the absence in rats of MI antibodies against MA include the following: (1) selective immunosuppression, possibly due to an MA mitogen; (2) masking of the MI antigen by host-derived components in vivo; (3) biological mimicry, as discussed above and as proposed by Cahill et al. [1971] and Thirkill et al. [In Vitro 17:405, 1981] ; (4) the production of a subclass of antibody against the MI antigen which is "defective" and noninhibitory, possibly by virtue of an inability to fix complement; (5) production of a "blocking antibody" which prevents the expression of MI activity in vitro. Additional work is under way in our laboratories to attempt to define the correct mechanism.
Non-Specific Mitogenic Responses 720, 1982] . Continual proliferation of lung lymphocytes of all classes occurred in LEW rats as compared to a restricted, selective proliferation in F344 rats. This observation, coupled with a disparity between the cellular response and specific antibody response in the two strains, and the known mitogenic potential of M. pulmonis in LEW rats, led to the hypothesis that differences between LEW and F344 rats in lung lesion severity and progression are related to differences in the degree of non-specific lymphocyte activation and/or in regulation of lymphocyte proliferation.
The purpose of the present study was to compare the in vitro responsiveness of LEW and F344 lymphocytes to M. pulmonis. F344 and LEW rat spleen and lung lymphocyte cultures, containing autologous serum, were exposed to various doses of Mycoplasmapulmonis mitogen [Naot, et de- termined by incorporation of '23-I-iododeoxyuridine. Regardless of the anatomical source, LEW lymphocytes responded significantly higher (p < 0.001) to all three mitogens, even though cultures from the two rat strains were essentially identical in macrophage/lymphocyte ratios and T/B lymphocyte ratios. Macrophages were involved in the mitogenic response of both strains as evidenced by a decrease in both the maximal stimulating dose and the maximum response by F344 and LEW spleen cell cultures following macrophage depletion. Responsiveness of spleen lymphocytes from both strains was shown to be affected by serum factors, but even when cell cultures contained the same serum supplement, lymphocytes from LEW rats responded to a greater magnitude than did those from F344 rats. When equal numbers of spleen lymphocytes from both strains were mixed, the response to all three mitogens was equal to Since previous work indicated that murine [5] and human [7] The trial was repeated with five-week-old poults in a similar manner except that the vaccination was repeated three times with 250 ml amounts. As in the first trial, significant protection was not observed.
In the third trial, eight-week-old turkeys were exposed three times to a total of 750 Mycoplasma suipneumoniae was used as vaccine to immunize pigs against mycoplasmal pneumonia by instillation of 2 ml for each animal through the nostrils. In four assays, 44 pigs of native breed er-hua-lian (moderate drawn face) were immunized and examined by breast X-ray every week after inoculation. Eight of them showed no visible shadows of lesions in the lungs; 33 pigs showed quite limited shadows that disappeared one to six weeks later, and the remaining three pigs did not recover by the time of challenge. Two to three months after inoculation, they were challenged by nasal instillation with a suspension of homogenized lungs having typical lesions. They were also examined by X-ray. Among the group, 27 pigs solidly resisted; 15 pigs reacted mildly and the shadows in their lungs disappeared one to six weeks later; the remaining two pigs did not recover at the same time. Three of 18 pigs of native breed er-hua-lian used as controls for challenges died within five weeks after inoculation; two of them showed shadows in their lungs but recovered six weeks later, and another 13 pigs expressed shadows in lungs that did not recover after five to seven weeks.
In another two assays, 10 hybrids of landrace-x -er-hua-lian were immunized in the same way. For two months thereafter, all of them were negative by X-ray examinations. On challenge, eight of them possessed solid immunities and the other two only showed minor shadows that disappeared two to three weeks later. Five of the same kind of hybrids were challenged as controls. All showed shadows of lung lesions. Three of them recovered seven weeks later and two of them did not.
POSTER SESSIONS
There are distinct differences of susceptibilities and immunities produced between the two kinds of pigs presented. Mycoplasma hyopneumoniae is the etiological agent of enzootic pneumonia of pigs (EPP). Naturally occurring EPP is widespread and is disseminated via airborne droplets. This is a chronic disease affecting pigs of all ages. The morbidity is high but the mortality is low in most cases. The animals continue to eat well but there is a reduction in the weight gain/feed ratio which results in an estimated annual loss of 180 million dollars in the United States alone.
One of the obstacles in studying this disease is the lack of a suitable lab animal or an in vitro model. Work by previous researchers has shown that M. hyopneumoniae is cytopathogenic for porcine tracheal ring and lung extract organ cultures. This study was designed to test the cytopathic nature of M. hyopneumoniae and purified membranes on lung fibroblast cultures. Marked cytopathic effect (CPE) was produced in both porcine lung fibroblasts and MRC-5 human lung fibroblasts with doses of 7.5 x 106 and 1.5 x 10' colony-forming units per milliliter, respectively. The monolayers developed patches of detached or lysed cells within 48 hours post-infection. Mycoplasma hyopneumoniae membranes were prepared by lysis by 20 cycles of freeze-thaw followed by centrifugation at 4,000 g for five minutes at 4°C. The supernatant was centrifuged at 41,000 g for 45 minutes at 4°C and the membranes washed three times before final resuspension in TEAN Under the scanning electron microscope, m53 organisms attached and aggregated on the surfaces, especially at the edges, of cultured cells. These aggregates appeared to represent the microcolonies. There were at least two types of probable mycoplasmas: a larger size particle with round profile possessing dimple, and a smaller size particle with round profile without dimple. The dimple could be produced artificially by a high osmolarity during the fixing procedure of cultured cells.
The transmission electron microscopy illustrated the m53 organisms in contact with synovial cell membranes directly or by their specific terminal protuberance being electron-dense. The terminal structure we observed in the m53 organisms seems to be much shorter than Mycoplasma hyorhinis is a common contaminant of pigs' respiratory tracts [1, 2] but there are different opinions as to the role of this organism in swine diseases [3, 4, 5] because Mycoplasma hyorhinis strains may differ in virulence [6, 7] . The main objectives of this report are to compare the pathogenicity of five Mycoplasma hyorhinis strains and to evaluate possible electrophoretic differences among the strains.
Material and Methods: Five field strains of Mycoplasma hyorhinis from pigs (lungs and joints), identified by growth inhibition and immunofluorescence tests were examined. 25 gnotobiotic, two-week-old piglets from Large White sows, were intranasally and intratracheally inoculated and were autopsied from three to 14 weeks post-infection. There was a control group of five piglets. Clinical signs were recorded; macroscopic and microscopic changes in the organs were examined. Antibodies were detected in sera by means of indirect hemagglutination.
The composition of the intrinsic membrane proteins [8] of the five strains were determined by sodium dodecyl sulphate polyacrylamide gel electrophoresis (analysis in pore gradient: T = 5 -30 percent and C = 3.5 percent [9] .
Results: Clinical signs of disease appeared one week post-infection (high temperatures, joints swelling and lameness, growth delay) in the groups of animals inoculated with strains 1, 2, 4, and 5. In these four groups, Mycoplasma hyorhinis caused polyserositis and arthritis in the most inoculated piglets. In the acute stage, affected pigs showed serofibrinous pericarditis, pleuritis, and peritonitis. Synovial membranes were hypertrophied, synovial fluid was serosanguineous, and the fluid amount increased. Chronic stage of lesions consisted of organized fibrous adhesions; articular erosion was observed. Neither pneumonic lesions nor rhinitis were noted. Only one piglet infected with strain 3 developed pleural adhesions. Microscopic changes were characterized by fibrinous inflammation of the serosal membrane and by mononuclear cell infiltration. Mycoplasma hyorhinis could be isolated from nasal secretions, lungs, joints, and lymph nodes and from pleural, peritoneal, and pericardial exudate. Bacteriological controls were negative. Sera antibodies from infected pigs were detected six weeks post-infection. 35 clinically healthy cows with M. bovis in the milk, had 72 percent positive blood sera and 16 percent positive milk sera, with the maximum IHA titers for blood and milk sera being 1:4,096 and 1:2,048, respectively. Group C, of 28 clinically healthy controls of the same herd without evidence of M. bovis in the milk, had 63 percent positive blood sera and 8 percent positive milk sera, with the maximum IHA titers for blood and milk sera being 1:256. All cows of the three groups had antibodies in the blood serum, at least sporadically. Group A cows had all antibodies in the milk, at least occasionally. In groups B and C the proportions of cows with invariably negative findings in the milk were 48 percent and 57 percent, respectively. Antibody levels in the blood sera generally exceeded by several times those found in the corresponding milk sera. It is concluded that antibody detection in the blood serum using the two tests is of no value to the diagnosis of mastitis in a mastitis-affected herd, whereas a repeated finding of antibodies in the milk serum Mycoplasmapulmonis strain m53 that had been ten times passed through knee joints of mice was inoculated into six-week-old BALB/c male mice by one of the following routes: into periarticular (IA) tissues of the left foot (4.4 x 109 CFU), or of bilateral foot and knee joints (2.4 x 109 CFU per animal), or into the caudal vein (IV) (1.6 x 10' CFU). After inoculation, the presence of swelling of both sides of the ankles, and metacarpo-phalangeal and metatarsophalangeal joints was scored macroscopically once a week. The scores of six joints in each mouse in a group were summed, and divided by the number of mice in a group (mean cumulative arthritis score: MCAS). At 2, 4, 6, 10, 15, 20, 30, and 40 weeks post-inoculation, three to five mice of each group were sacrificed, and articular tissues resected were examined for recovering mycoplasmas histopathologically and histoimmunologically. For histoimmunological examinations, tissue sections were prepared in a cryostat and stained either by indirect fluorescent antibody technique using anti-M. pulmonis antiserum and rhodamine-labeled antirabbit immunoglobulin antiserum or by direct fluorescent technique using FITC-labeled antirabbit anti-mouse IgG, IgM, IgA, or C3 antiserum.
MCAS was highest at week 2 post-inoculation and gradually but slowly declined. The swellings were restricted to the inoculated sites in most animals but were also found in uninoculated joints in some mice. Mycoplasmas were recovered from joints for the whole observation period in approximately half the mice. Similarly, tiny fluorescent particles were seen by indirect staining using the M. pulmonis antiserum on synovial membranes or in periarticular tissues of IA group mice. The organisms were never recovered from IV group mice. Histopathologically, in IA group mice, acute inflammatory lesions in articular tissues were predominant for the whole period, and, in a few cases, infiltration of lymphocytes and plasma cells was seen in synovial tissues. Destruction of articular cartilage was also observed in some cases. In the affected lesions, distribution of IgG seemed to be diffuse and not strong, but was present to a greater extent than that of IgM, IgA, and C3.
In our experimental system, although arthritis and mycoplasmas in the affected sites still remained in some of the mice at week 40, histological findings on the arthritic lesions showed the Prior to the present experiments, the authors performed two experiments on the virulence of M. gallisepticum (MG) [1] and of E. coli [2] artificially infected in chicks. This time, an experimental study was attempted to analyze the pathogenic role of E. coli associated with MG infection in young chicks. As in the above-mentioned experiments, this was done with the further purpose of establishing an experimental system using chicks for fundamental experiments on the efficacy in vivo of the antibacterial agents that control the avian mycoplasmosis complicated with E. coli.
Seven experimental groups were designed, as groups of 20 chicks each, which included two control groups-one with MG infection alone (group 2), and one non-infected group (group 1), and five groups with mixed infection due to MG and E. coli. As the primary infection, the dayold broiler male chicks were inoculated with viable cells of MG strain KP-13, 4 .8 x 104 CFU/bird, into the right posterior thoracic air sac.
As the secondary infection, three days after the primary infection, the chicks (groups 3 through 7) were inoculated with viable cells of E. coli strain TK18-A in serial bacterial counts ranging from 4 .0 x 100 to 104 CFU/bird into the left posterior thoracic air sac of each chick.
Observations were made on the clinical symptoms (Table 1) , body weight gain, feed conversion, gross lesion score (Table 2) , recovery of MG and E. coli (Table 3) , and MG serum agglutinin titer (Table 4 ) of the chick groups during three weeks after the primary infection.
From the results of the present study, it was experimentally proved that E. coli affects the body weight gain or growth and aggravates the symptoms and pathological conditions of the 1  20  25a  40  95  75  30  30  15  2  20  35  20  95  85  30  30  25  3  20  35  5  90  75  0  0  5   4   20  15  10  70  85  15  5  25  5  20  20  0  85  90  10  5  0  6  20  30  0  55  65  0  0  10  7  20  0  0  10  10  0  0  0 aPositive number of chicks/number of chicks autopsied (%) 1  20  70a  70  70  70  65  70  70  2  20  40  30  30  25  20  30  30  3  20  30  15  10  10  10  5  5  4  20  30  20  20  15  20  20  20  5  20  10  5 Surveyed by means of microagglutination tests, 32 (57.1 percent) of 56 breeding sows and all (100 percent) of 22 experimentally infected pigs in a convalescent period for 21 months were positives. The convalescence of the experimentally infected pigs was judged by X-ray breast examinations. Thirty-one (57.4 percent) cultures were isolated from the lungs in necropsies of perimentally infected pigs which had been in convalescence for 21 months. Three out of four cultures taken randomly from these 13 cultures proved to be pathogenic by nasal instillation in normal pigs. All cultures were identified with J strain M. suipneumoniae antiserum.
Based upon these findings, the authors are convinced that carriers detected by microagglutination tests should be eliminated in order to get rid of mycoplasmal pneumonia and to keep herds free of this disease. The microagglutination test might also be used as a diagnostic method in quarantine. The authors have made serial observations in vitro and in vivo on the prevention and treatment with antibiotics of avian mycoplasmosis due to M. gallisepticum (MG) and M. synoviae [1, 2] . In the present experiments, the efficacy of josamycin (JM) against experimentally induced MG infection in young chicks was examined.
Day-old broiler male chicks were medicated with JM dissolved in drinking water, under a [Jurmanova, et al: 1975] . The lastmentioned test is convenient in terms of cost and easy to perform; the inhibition by antibiotics is determined according to the number of tuft-like colonies grown in a column of semi-solid medium.
On the basis of our tests, using naturally infected spermatozoa in antibiotic-containing egg yolk semen extender, we suggested Linco-Spectin (LS) (Upjohn) for decontamination from mycoplasmas and Tylosin Tartrate (TT) (Elanco) for decontamination from ureaplasmas, in agreement with the above-mentioned writers.
The conditions for antibiotic action in the tests were similar to those used in the preparation of pellets in AIC. Antibiotic added to the semen extender was active for 15 minutes at 35°C and for three hours at +4°C. The efficiency of antibiotics was evaluated by culture after the test sample was thawed and washed twice by centrifuging, as suggested by Truscott [1981] . In Czechoslovakia, the addition of LS to semen extender at 1,000 JAg/ml was introduced in all AIC. As a result, the proportion of mycoplasma-infected pellets from 449 bulls of twelve AIC examined up to now declined from 60 percent to 6 percent, but the incidence of ureaplasmas was unaffected. In pellets from 117 bulls of four AIC, TT was added experimentally, in addition to LS, at 500 tg/ml semen extender, with negative results. A new disease of onion (Allium cepa) associated with mycoplasma-like organisms (MLO) was found in Saga Prefecture. During 1979 through 1982, the severe outbreaks of the disease have resulted in significant yield losses. The typical symptoms of diseased onion leaves are yellowing and stunting with some fasciculation. Around the end of October, the first visible symptoms are observed on seedlings in the seedbed located in the vicinity of paddy fields. Growth of the diseased onion bulbs was decreased while flower clusters of the bulbs were teratoid. The diseased onion bulbs sprouted earlier than healthy ones during summer storage. MLO was observed in sieve tubes of the diseased onion leaves in ultra-thin sections. In transmission tests with four kinds of wild planthoppers (Mactosteles orientalis, Chlorita flavescens, Nephotettix cincticeps, and Recilia tobai) and the leafhopper Sogatella furcifera, only M. orientalis transmitted MLO to onion seedlings. The onion seedlings developed the characteristic symptoms 20-28 days after feeding innoculation and MLO was detected in sieve tubes of the leaves. The transmission rates of MLO to onion by naturally infested M. orientalis ranged from 3.3 percent to 33 percent. The instars rarely transmitted MLO from diseased onion to healthy onion. However, using MLO in lettuce source plants transmitted from diseased onion, the instars acquired MLO and transmitted it to onion, and to the following plants: welsh onion, garland chrysanthemum, carrot, celery, spinach, Japanese hornwort, aster, parsley, forget-me-not, madagascar periwinkle, and others. The incubation period of MLO in M. orientalis ranged from 12 to 23 days at 25°C after acquisition feeding. Periodical sweep-net samplings of insect vector in the sites of balk and footpath or fields showed that there were two periods of high insect population densities in the Saga area, the first in August to October and the second in April. The former period matched the times of sowing and seedling stages. Visual assessments and ultrathin sectionings of the samples indicated that this disease was widespread in the major onion-producing areas in Nagasaki, Fukuoka, Yamaguchi, and Saitama Prefectures, though the incidence of the disease in these areas was at a low level. Of many control strategies examined in preliminary tests, the spread could best be minimized by covering the seedling bed with polyethylene lawn during the seedling stage. The application of insecticides alone to control the insect vector was not economically feasible. The reservoir or infection source hosts were not yet clear.
into fine pieces in 16 ml medium, and passed through a 100 i mesh cloth. After clarification, the extract is centrifuged(13,000 g x 30 minutes). The pellet is suspended in 0.1 ml medium containing 0.05 percent Tween 20. The Tween prevents the coating of the non-specific antigens (antiplant) to the grid (after a technique of the ELISA method).
4. Preparation of "FD Leafhoppers" Antigens. 36 infectious leafhoppers are ground in a potter with 6 ml medium. After clarification, the extract is filtered through glass fiber filters and centrifuged(13,000 g x 30 minutes). The pellet is suspended in 0.1 ml medium containing 0.05 percent Tween 20.
5. Adjustments to the ISEM Method. Good results were obtained when the antigens were serologically purified by trapping "FD leafhoppers" antigens by anti "FD plants" sera or, vice versa, by trapping "FD plants" antigens by anti "FD leafhoppers" sera, and with the following adjustments to the ISEM methods: (1) previous coating of the microscope grids with S. aureus protein A; (2) addition of Tween 20 to the extracts and to the washing buffer; (3) glutaraldehyde fixation on the grid before negative staining.
The grid (freshly carbon-coated) is incubated on a solution of Staphylococcus aureus protein A (10 ltg/ml phosphate buffer 0.1 M, pH 7). The protein A allows use of an undiluted antiserum. The grid is then coated with the antiserum and washed in the buffer. We put on the grid a drop of the concentrated antigen solution, containing Tween, and we wash in buffer containing Tween. After glutaraldehyde fixation, the preparation is washed in water and negatively stained with ammonium molybdate solution for electron microscopic examination.
Results: In a previous publication (PAV 24:835-838, 1981), "FD leafhoppers" antigens were trapped by rabbit anti "FD plants" serum. We could show numerous vesicles, 300 nm average diameter, 20 per field (40 100 mm) at the x 10,000 magnification. Such vesicles could not be seen in controls with normal rabbit serum or with "healthy leafhoppers" antigens. Koch's postulates have thus been fulfilled for FD on V. faba.
In the present paper, we demonstrate the presence of the same vesicles in reciprocal assays, where the source of antigens was "FD V. faba" and antibodies were rabbit anti "FD leafhoppers" sera. The vesicles were more numerous on a cleaner background.
Such reciprocal assays, using anti "FD leafhoppers" sera, are used for testing the The efficiency of three fluorochromes, i.e., DAPI (4'-6-diamino-2-phenylindole * 2HCI), aniline blue, and quinacrine for the diagnosis of MLO (mycoplasma-like organisms) infections in jujube, mulberry, and periwinkle plants was investigated. Stem sections from mulberry and periwinkle plants, both infected with mulberry dwarf, and from jujube tree, infected with witches' broom, developed distinct fluorescence in the phloem elements when treated with each of the fluorochromes. This fluorescence, which seems to be related to the occurrence of mycoplasma-like organisms, was absent in samples from healthy-looking plants. MLO presence was also detected in the root of infected jujube tree by DAPI staining. Thus, the use of DAPI, aniline blue, and quinacrine as fluorochromes provided efficient techniques for the detection of MLO infections in jujube, mulberry, and periwinkle plants. Among the fluorochromes used, DAPI appeared to be most efficient. Fluorescence was more distinct when diseased samples were fixed in 5 percent glutaraldehyde or 4 percent formalin before staining with DAPI or quinacrine. For aniline blue staining, samples prefixed in 5 percent glutaraldehyde or 4 percent formalin prior to treatment in boiling water developed somewhat stronger fluorescence than those samples without prefixation.
